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[bookmark: _GoBack]6.4
Photosynthesis as well as anaerobic respiration are similar due to the fact that the lead to the production of energy in diverse forms. The basic difference between these two processes is the fact that photosynthesis brings together glucose molecules while anaerobic respiration breaks them down (Colombo, Nobili, & Alicandro, 2019). ATP production occurs in both processes by means of an electron transport system widely known as chemiosmosis as well as ATP synthase. The main difference in anaerobic respiration is in the process of breaking down glucose and oxygen into water and carbon dioxide. The end result of this is the production of energy. In photosynthesis, the energy is necessary to produce food while in anaerobic respiration the food is necessary to produce energy.
	Comparative Features
	Photosynthesis
	Cellular Respiration

	Reduction-Oxidation Reaction
	· 
	· 

	Electron Transport Chain (ETC)
	· 
	· 

	Synthesize ATP
	· 
	· 

	Utilize ATP
	· 
	· 

	Phosphorylation
	· 
	· 

	Electron Carriers
	· 
	· 



	Comparative Features
	Photosynthesis
	Cellular Respiration

	Occurs in..
	Plants and Algae
	All living organisms

	Function
	Capture, convert and store energy
	Release energy

	Reactants
	Carbon dioxide, water
	Glucose and oxygen

	Metabolic process
	Anabolic
	Catabolic

	Location
	Chloroplast
	Glycolysis takes place in cytoplasm

	Source if energy
	Sunlight
	Glucose

	Electron carriers
	NADPH
	NADH and FADH



4.4
a.) In the event of a bacterium dividing itself, penicillin stops it from regenerating another cell wall and the remaining daughter cells burst. Nevertheless, penicillin is not responsible for combating every type of bacterial diseases. It is most functional when fighting against gram-positive bacteria. When the conditions within the body are ambient, lysozyme becomes fully uncapable of functioning against a lot of gram-negative bacteria. This is due to its inability to go through the outer layer thereby reaching the target otherwise identified as peptidoglycan. Apart from that, existent pressures catalyze the movement of lysozymes via the outer layer of many gram-negative bacteria. Bacteria that are gram-positive contain a peptidoglycan layer on the outer side of its cell wall. In gram-negative bacteria, the peptidoglycan layer falls between the present membranes (Collins, 2018). Lysozyme breaks the bonds in NAG as well as Nam of the peptidoglycan giving room for bacteria to pop as a result of pressure generated. Penicillin gets between the process of synthesizing peptidoglycan through blocking its last stages.
b.) The layers of phospholipids are necessary compositions of the cell membrane. The lipid layer plays the role of a stopper in the flow of molecules as well as ions in and out of the cell. Nevertheless, a highly beneficial function of the membrane is to give access to the flow of materials in and out of cell molecules. The proteins in the membrane stud the layer of phospholipid present thereby creating signals for the cell. For instance, the plasma membrane proteins are responsible for the transportation of nutrients throughout the membrane itself.
c.) Diffusion refers to the flow of molecules and particles from a concentration that is great to one that is small. The process of active transport involves the movement of particles from an area of their low concentration to where they are high.
6.2
a.) A flow of processes take place during glycolysis and it leads to the production of a single NADH and two ATP. This is to mean that a molecule of glyceraldehyde-3-phosphate is transformed into the molecule of pyruvate. Such a process is conducted twice upon the split of a molecule of glucose. The process of glycolysis results to the production of two pyruvate molecules with the inclusion of pyruvic acid. Another product of the process is two molecules of NADH.
b.) In the process of substrate level phosphorylation, there is direct transformation of ADP into ATP by the means of energy acquired from coupled reactions. The process of oxidative phosphorylation associates with two coupled transformations that are known to take place simultaneously.
c.) In the production of ATP, NADH is a coenzyme that plays a critical role. It undertakes the role of transporting electrons in the process of cell energy metabolism. In the course of distinct levels of process, the NAD+ molecule acquires an electron out of glucose thereby transforming it into NADH. The FADH, an adenine dinucleotide molecule works hand-in-hand with NADH to ferry the electrons to their storage in the mitochondria.
6.5
The subjects that are capable of producing food on their own are referred to as autotrophs due to their use of carbon materials with an example being carbon dioxide. The living bodies that take part in trapping light energy for the purpose of generating food are referred to as photoautotrophs. Most bacteria within undertake anoxygenic photosynthesis.
5.1
a.) The bacteria cell division process involves the splitting of bacterial cells into daughter cells. These daughter cells are in most cases two in number and they each hold a chromosome copy. The process is also characterized by the formation of the Z ring that generates more proteins of division thereby creating a septal ring. This ring later forms the septum which is responsible for daughter cells.
b.) The treponema pallidum takes approximately twenty-four hours to reach two million cells when exposed in similar conditions as the E. coli
c.) Research has proven that in the case where no food is availed or waste exhausted, there would be a constant growth pattern that will be exposed by a bacterium. Such growth will eventually produce four stages namely the lag phase, the exponential phase, the stationary phase and the death phase.
d.) Endospore formation is normally triggered by the absence of nutrients and it mainly takes place in gram-positive bacteria. During this process, the bacterium splits inside the walls of its cell. The main trigger of persister cell survival is the exhibited property of slow growth. This type of growth gives a bacterium cell the ability to withstand any antibiotic form of treatment.
4.3
a.) Pili are small-sized hair-like structures located on the surface layer of a prokaryotic cell. They are able to play the role of transport but in most cases are found to be located in the cell surfaces. This state holds the characteristic of catalyzing infections.
b.) The flagella are of great importance for a bacterium. The small structures that propel it are designed in a manner that when they move anticlockwise, they generate an independent unit thereby allowing the bacterium to shift position randomly.
c.) The main function of capsule formation in bacteria is to provide protection. Circumstances that trigger the secretion of capsules is in the event of an attack by the white blood cells.
4.2
As liquid molecules enter, there is a rise in pressure within the cell thereby leading to the collapsing of the cytoplasmic membrane known as lysis. The walls of the bacteria help overcome the occurrence of osmotic lysis.
4.6
Archaea is the group well known for thriving in conditions that are heavily adverse. This species has been able to develop diverse features of protein that are custom for any environment in particular. One of the owned proteins is thermophilic proteins which tend to possess a hydrophobic core as well as raised interactions of electrostatic. This is for the purpose of adhering to high temperatures during activities.
5.3
a.) Chemically undefined media consists of inconstant levels of pure, directly identified organic and inorganic chemicals. Complex media consists of organic substances which do not hold chemical purity and do not have a specific identity on the components of its chemicals.
b.) To be precise, streak plate deals with the separation of colonies while pour plate involves defining numbers of colonies. These are strategies in microbiology to generate bacteria as well as fungi in dishes of Petri.
c.) Direct method of measurement associates with complex dilution as well as average counting of plates whereby the weight of cells is interlinked with the noses of cells. Indirect method of measurement involves using the cells already dried in mass in a spectrophotometer.
6.1
a.) There are several characteristics of enzymes. First is that they are greatly specific on one form of substrate. Another one is that they stick to being unchanged when the process of reaction takes place. They also hold the characteristic of being solely efficient through working on approximately one to ten thousand cells of substrate in a single second. Apart from that, enzymes do not have major effect on the constancy of equilibrium.
b.) Enzymes get involved in the process of metabolism by tearing great molecules apart. These molecules are normally nutritional and they include carbohydrates, fats and proteins. Every single enzyme has the ability to generate more than a single type of reaction. Substrates are the compounds where enzymes perform their tasks on substances.
c.) The competitive inhibition in enzymes deals with the binding of active locations as well as depriving particular substrates from attaching themselves in the location. Non-competitive inhibition involves attachment in diverse locations upon the enzyme. It does not necessarily amount to blocking any binds of substrates but it results to different forms of changes in enzymes.
4.1
Coccobacilli refers to a set of bacteria that holds the shape of small rods as well as oval shapes. Morphology in bacteria associates with physical outlook as well as arrangement of cells in the bacterium. The general size of a bacterium is not more than three micrometers.
4.5
a.) A plasmid holds a small shape that is in most cases circular. Its DNA is often located in bacteria or several other cells. Unlike bacteria cells, plasmids carry out replication independently. They hold a little population of genes.
b.) The role of the plasmid is to engage in the extrachromosomal of substances genetically. The ribosomes carry out the synthesis of all proteins. The inclusions engage in the storage of nutrients.
c.) The prokaryotic cytoskeleton identifies shape in cells that do not have cell walls. Another role is in the control of movement in organelles that are found within cells.
6.3
a.) Lipids as well as amino acids can hold conversion into other states of glycolysis. This can also be in the cycle of citric acid thereby giving them chance to form part of cellular respiration by means of several other sideway passages.
b.) Obligate anaerobes do not have the ability to grow in areas occupied by oxygen. They greatly rely on the process of fermentation by means of end electron acceptor apart from oxygen. Obligate aerobes hold much better forms of growth when around oxygen but can also maintain growth without the presence of oxygen.
c.) Fermentation leads to the generation of pyruvate which comes out of sugar by means of glycolysis. Major fermentation products include organic acids as well as ethyl alcohol. Ethanol is of great use in the beverage production of beverages.
STEP A:
1. B
2. D
3. A
4. A
5. B
6. C
7. B
8. C
9. D
10. A
11. C
12. C
13. B
14. A
15. D
STEP B:
Upon the attachment of an enzyme to its substrate, there results to the formation of an enzyme-substrate complex. Such a complex reduces the energy activation upon the reaction and leads to constant progress through giving ions or chemical forms that normally create covalent bonds with cells as an important step of the process. Enzymes get associated in the process of metabolism by destroying great molecules. These molecules are normally nutritional and they include carbohydrates, fats and proteins. Every single enzyme has the ability to generate more than a single type of reaction. Substrates are the compounds where enzymes perform their tasks on substances.
True-False
10. False
11. True
12. True
13. True
14. False
15. False
16.True
17. False
18. True
19. True
20. False
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